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(JRYHUQPHQW DSSOLFDWLRQV DLP WR DFKLHYH VHYHUDO JRDOV
DPRQJZKLFK LV WR VWUHQJWKHQ WKH UHODWLRQVKLS EHWZHHQ JRYHUQPHQW DQG LWV SHRSOH SURYLGHPRUH HIILFLHQW DQG
HIIHFWLYHVHUYLFHLQFUHDVHSURGXFWLYLW\DQGVSHHGXSWUDQVDFWLRQVLQJRYHUQPHQWDJHQFLHV.XPDU0XNHUML%XWW
	3HUVDXG =DNDULD1JDK+XVVLQ1RRUGLQ	6DZDO (JRYHUQPHQW DSSOLFDWLRQV DGGUHVV VHYHUDO
JURXSVRIVWDNHKROGHUVLQFOXGLQJJRYHUQPHQWWRFLWL]HQV*&JRYHUQPHQWWREXVLQHVV*%JRYHUQPHQWWRLWV
HPSOR\HHV *( DQG JRYHUQPHQW WR LWV DJHQFLHV ** 3HUXPDO1RUZDZL	0XQLDQG\ 5DR 
7KHUHIRUH HJRYHUQPHQW DSSOLFDWLRQV EHFRPH DQ LPSRUWDQW WRRO IRU FLWL]HQV DVZHOO DV EXVLQHVVPHQ WR FRQGXFW
JRYHUQPHQWWUDQVDFWLRQV
'HVSLWH WKHH[WHQVLYHXVDJHRIHJRYHUQPHQWDSSOLFDWLRQV LQ0DOD\VLD WKHUH LV VWLOO VFHSWLFLVPDPRQJSHRSOH
SDUWLFXODUO\ RI LWV HIIHFWLYHQHVV +ROGHQ 1RUULV 	 )OHWFKHU  7KH FULWLFLVP WHQGV WR FHQWUH DURXQG
DFFHVVLELOLW\HIILFLHQF\HIIHFWLYHQHVVDFFRXQWDELOLW\DQGWUDQVSDUHQF\RIWKHJRYHUQPHQWVHUYLFHV7KHUHIRUHLQ
RUGHU WR H[SORUH WKH UHDVRQV EHKLQG WKHVH FULWLFLVPV WKH DSSOLFDWLRQ RI HJRYHUQPHQW QHHGV WR EH DVVHVVHG
&XUUHQWO\ WKH WZR PRVW GRPLQDQW DSSURDFKHV WR DVVHVV WKH HIIHFWLYH DGRSWLRQ RI HJRYHUQPHQW DSSOLFDWLRQV
LQYROYHHDUO\VWDJHDQGPDWXULW\VWDJH.DVXELHQH	9DQDJDV0DOD\VLDQ$GPLQLVWUDWLYH0RGHUQL]DWLRQDQG
0DQDJHPHQW3ODQQLQJ8QLW>0$038@7KHPDWXULW\OHYHOFDQEHPHDVXUHGWKURXJKWKHIUHTXHQWXVDJHRI
HJRYHUQPHQW .DVXELHQH 	 9DQDJDV  7KXV HYDOXDWLQJ WKH RYHUDOO SHUIRUPDQFH RI HJRYHUQPHQW
DSSOLFDWLRQ IURP WKLV SHUVSHFWLYH ZLOO KHOS JRYHUQPHQW LPSURYH LWV VHUYLFHV 0$038  ,Q JHQHUDO WKLV
UHVHDUFKDLPVWRVHHNIRUDQWHFHGHQWIDFWRUVWKDWLQIOXHQFHWKHLQWHQWLRQDQGXVDJHRIHJRYHUQPHQWDSSOLFDWLRQVE\
FRPELQLQJ WKH 7HFKQRORJ\$FFHSWDQFH0RGHO 7KHRU\ RI 3ODQQHG %HKDYLRXU DQG ,QIRUPDWLRQ 6\VWHP 6XFFHVV
0RGHO7KLVSDSHULVRUJDQL]HGLQWRQLQHVHFWLRQV7KHQH[WVHFWLRQGLVFXVVHVWKHEDFNJURXQGRIHJRYHUQPHQWLQ
0DOD\VLD IROORZHGE\RYHUYLHZRISUHYLRXV UHVHDUFK LQ WKH UHODWHG DUHD7KHRULJLQV DQG FRQFHSWVRI WKH WKUHH





(JRYHUQPHQWKDVEHHQSUDFWLFHGE\VRPHFRXQWULHVDURXQG WKHZRUOG VLQFHV LQFOXGLQJ0DOD\VLDZKR
KDV LQLWLDWHG WKH HJRYHUQPHQW LQ 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 6XNL 	 5DPD\DK 
<DJKRXEL.RUG	6KDNHUL7KHHDUO\VWDJHVRIWKHHJRYHUQPHQWDSSOLFDWLRQKDVVKRZQVRPHFRQVWUDLQWV
VXFK DV ORZ DFFHSWDQFH UDWH <DJKRXEL HW DO  DQG ORZ XVDJH RI HJRYHUQPHQW E\ WKH SHRSOH DQG
VWDNHKROGHUV.XPDUHWDO6LPLODUO\VRPHFRQVWUDLQWVZHUHIURPWKHSRLQWRI,7DSSOLFDWLRQLQWHUPVRI
LQIUDVWUXFWXUH WHFKQLFDO DVZHOO DV V\VWHPV $OVKDZL	$ODOZDQ\+RZHYHU WKHVHFRQVWUDLQWVKDYHEHHQ
UHGXFHGLQVWDJHVWKURXJKWKHWHFKQRORJ\PRQLWRULQJDQGLPSURYHPHQWE\WKHUHVSRQVLEOHSDUWLHVZKRGHYHORSHG
WKH HJRYHUQPHQW DSSOLFDWLRQV 0$038  ,Q WKLV UHJDUG WKHUH LV VWLOO VRPH VSDFH WR LPSURYH WKH H
JRYHUQPHQW DSSOLFDWLRQV DV WKH UROHRI WKHJRYHUQPHQWKDVEHFRPLQJPRUH FRPSOH[ LQ WRGD\ VLWXDWLRQ 6XNL	
5DPD\DK 2QHZD\ WR LGHQWLI\ WKH OHYHO RI FRPSOH[LW\ LV WRGHWHUPLQH WKH UROHV REMHFWLYHV DQG VSHFLILF
DFWLYLWLHV RI DOO LQWHUHVWHG VWDNHKROGHUV 5DR  7KH HJRYHUQPHQW VWDNHKROGHUV FDQ EH GLYLGHG LQWR WZR
FDWHJRULHV WKHH[WHUQDO DQG LQWHUQDOSDUWLHV 5DR7KHH[WHULRU FRQVLVWVRI FLWL]HQV *&DQGEXVLQHVVHV
*%ZKLOH WKHLQWHULRUFRQVLVWVRIHPSOR\HHV*(DQG*RYHUQPHQW**5DR1H[WHDFKRI WKHVH






PDWXULW\ WKH DFWXDO SHUIRUPDQFH RI HJRYHUQPHQW DV D ZKROH FDQ EH LGHQWLILHG DQG LQ DGGLWLRQ WKH DFWXDO
SHUIRUPDQFH RI HDFK VWDNHKROGHU FDQ DOVR EH NQRZQ PRUH FOHDUO\ 7KHUHIRUH WKH LVVXHV RI WKH HJRYHUQPHQW
DSSOLFDWLRQVFRPSOH[LW\FDQEHH[SODLQHGDQGFDQEHGHDOWZLWKEHVWSRVVLEOHZD\

















OLWHUDWXUH RQ HJRYHUQPHQW WHQG WR IRFXV VHSDUDWHO\ RQ WKH WHFKQRORJ\ 2OV]DN 	 =LHPED  DQG QRQ
WHFKQRORJ\ HQYLURQPHQW $OVKDZL 	 $ODOZDQ\  RI HVHUYLFHV 7KH IROORZLQJ WDEOH GRFXPHQWV VHYHUDO
UHVHDUFKHV FRQGXFWHG E\ 0DOD\VLDQ VFKRODUV RQ WKH LQIOXHQFH RI WHFKQRORJ\ DQG QRQWHFKQRORJ\ HQYLURQPHQW
WRZDUGVWKHVXFFHVVIXODGRSWLRQRIHJRYHUQPHQWVHUYLFHV%DVHGRQWKHWDEOHWKHUHLVKDUGO\DQ\UHVHDUFKHUWKDW
WULHV WR FRPELQH WKH WHFKQRORJ\ DQG QRQWHFKQRORJ\ HQYLURQPHQW LQ WKHLU VWXG\ RQ HJRYHUQPHQW DGRSWLRQ









































D WKHRUHWLFDO IRXQGDWLRQ IRU VWXG\LQJ WKH DGRSWLRQ RI HVHUYLFHV JHQHUDOO\ 6SHFLILFDOO\9HQNDWHVK HW DO 
HPSLULFDOO\WHVWHGDQGYDOLGDWHGWKH87$87PRGHOE\EOHQGLQJHLJKWGLVWLQFWWHFKQRORJ\DFFHSWDQFHPRGHOVEDVHG
RQ WKHLU VLPLODULWLHV7KHPRGHOV LQFOXGH WKH7KHRU\RI5HDVRQHG$FWLRQ 75$ $M]HQ	)LVKEHLQ  WKH
7KHRU\ RI 3ODQQHG %HKDYLRXU 73% $M]HQ  WKH 7HFKQRORJ\ $FFHSWDQFH 0RGHO 7$0 'DYLV 


































DJHQFLHV0DQ\ RI WKHVH UHVHDUFKHUV XWLOL]H D IUDPHZRUN RI 73% DQG 7$0 LQ WKHLU LQYHVWLJDWLRQ 2QO\ D IHZ
VWXGLHVKDYHLQWHJUDWHG,66PRGHOLQWKHLUDWWHPSWWRH[DPLQHWKHVXFFHVVDGRSWLRQRIHJRYHUQPHQWDSSOLFDWLRQ
7KLVVWXG\LQWHQGVWRH[SORUHWKHH[WHQWWRZKLFKLQIOXHQFHRI,66PRGHODORQJZLWKWKHH[LVWLQJPRGHORI73%DQG










7$0'DYLV IRFXVHV LQ RQ WKH UHODWLRQVKLSEHWZHHQ WKHFDXVHVDQGFRQVHTXHQFHVRI V\VWHPGHVLJQ













73%$M]HQ LVGHYHORSHG WKURXJKWKHH[WHQVLRQRI75$75$ZDVPRGLILHGE\DGGLQJ WKHEHKDYLRXU
FRQVWUXFW WR WKH H[LVWLQJ WKHRU\ $M]HQ7KH DGGLWLRQ LV WR H[SODLQ WKH IDLOXUHRI WKHXVHU WR FRQWURO WKHLU
EHKDYLRXU LQZKDW WKH\GR73% VXJJHVWV WKDW EHKDYLRXU FDQEH H[SODLQHGE\ UHDO EHKDYLRXUDO LQWHQWLRQZKHUH
LQWHQWLRQWRZDUGVEHKDYLRXULVDOVRLQIOXHQFHGE\DWWLWXGHVXEMHFWLYHQRUPDQGSHUFHLYHGEHKDYLRXUDOFRQWURO)LJ















WKUHH IDFWRUV  LQWHQWLRQ WR XVH XVHUV VDWLVIDFWLRQ DQG QHW EHQHILW )LJ 7KH UHSODFHPHQW KDVEHHQ
PDGH WRPHHW WKH IUHTXHQW FKDQJHV LQ WKH ,7 :DQJ	/LDR ,QGHHG WKHXVHRI WKLV ,QIRUPDWLRQ6\VWHP




























DUH DOVR RWKHU PRGHOV VXFK DV0RWLYDWLRQDO 0RGHO 00 ,QQRYDWLRQ 'LIIXVLRQ 7KHRU\ ,'7 DQG WKH 6RFLDO
&RJQLWLYH 7KHRU\ 6&7 EHLQJ XWLOL]HG E\ SUHYLRXV UHVHDUFKHUV WR H[SORUH WKH HIIHFWLYH LPSOHPHQWDWLRQ RI H
JRYHUQPHQWDGRSWLRQ+RZHYHURQO\WKHWKUHHDERYHPRGHOVZLOOEHVWXGLHGDQGH[SORUHGDVWKHFRPELQDWLRQRI
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VWDNHKROGHUV :KLOH 7KHRU\ RI 3ODQQHG %HKDYLRXU ZLOO EH XVHG WR PHDVXUH WKH EHKDYLRXU RI HJRYHUQPHQW
DSSOLFDWLRQ XVHU WKH ,QIRUPDWLRQ 6\VWHP 6XFFHVV 0RGHO ZLOO PHDVXUH WKH SUHSDUDWLRQ DQG WKH VXFFHVV RI H





RQHVWRS VRXUFH RI 0DOD\VLDQ JRYHUQPHQW LQIRUPDWLRQ DQG VHUYLFHV IRU WKH FLWL]HQV 7KH PHWKRG XVHG LQ WKLV
UHVHDUFK LV TXHVWLRQQDLUH VXUYH\ DQG WKH UHVSRQGHQW DUH VFDWWHUHG WKURXJKRXW0DOD\VLD 4XHVWLRQQDLUHV ZLOO EH




IRUPRVWRI WKH VWXGLHV$VLPSOH UDQGRPVDPSOLQJPHWKRG LVGHHPHG WREH WKHPRVW VXLWDEOH WRHQVXUH WKDWDOO
HOHPHQWVRIWKHSRSXODWLRQFRXOGEHFRQVLGHUHGWKHVDPHDQGKDVWKHRSSRUWXQLW\WREHVHOHFWHGDVVWXG\VXEMHFWV







GDWD WHVWLQJ ZLOO EH UXQ WR PHHW WKH DVVXPSWLRQV RI PXOWLYDULDWH 7DEDFKQLFN 	 )LGHOO  FRQGXFWLQJ
H[SORUDWRU\ IDFWRU DQDO\VLV WR LGHQWLI\ WKH XQGHUO\LQJ VWUXFWXUH RI YDULDEOHV +DLU %ODFN %DELQ $QGHUVRQ 	




(JRYHUQPHQWSURYLGHVJUHDWHU DFFHVVLELOLW\ DQGEHWWHU UHVSRQVLYHQHVVE\ WDNLQJ LQWRDFFRXQWV WKHQHHGVDQG
H[SHFWDWLRQRIFLWL]HQV,WLVHQYLVLRQHGDVDJUHDWWRROWRIRVWHUJUHDWHUFLWL]HQLQYROYHPHQWLQGHPRFUDWLFPDWWHUV
+RZHYHURQHRIWKHPDMRUVWXPEOLQJEORFNVLQWKHFRQWH[WRIHJRYHUQPHQWDSSOLFDWLRQLVWKHORZOHYHORIXVDJH
DPRQJ FLWL]HQV 7KH PLVPDWFK EHWZHHQ JRYHUQPHQW¶V LQLWLDWLYHV WR HPEUDFH HJRYHUQPHQW DSSOLFDWLRQ LQ
DGPLQLVWUDWLYHVHUYLFHVDQGWKHORZOHYHORIXVDJHDPRQJFLWL]HQVLPSHGHVWKHDELOLW\RIWKHJRYHUQPHQWWRFRQQHFW
LWV FLWL]HQVHOHFWURQLFDOO\7KLV VWXG\FRPELQHV7$073%DQG ,66DVDEDVH WRH[DPLQH IDFWRUV WKDW DIIHFW WKH
LQWHQWLRQDQGXVDJHRI HJRYHUQPHQW VHUYLFH7KH ILQGLQJVRI WKLV VWXG\ZLOOKHOSSROLF\PDNHUVGHVLJQDEHWWHU
PRGHORIHJRYHUQPHQWDGRSWLRQ LQ0DOD\VLD7KHQHZDQG LPSURYHGPRGHOFDQEHFRPHDJXLGHOLQH IRUSROLF\
PDNHUV WR FDUHIXOO\ UHORRN LWV HJRYHUQPHQW DSSOLFDWLRQV DQGPDNH QHFHVVDU\ DGMXVWPHQWV VR WKDW HYHU\ FLWL]HQ
FRXOG JDLQ EHQHILWV IURP WKH LPSOHPHQWDWLRQ RI HJRYHUQPHQW DSSOLFDWLRQV DQG XOWLPDWHO\ DFKLHYH WKH
JRYHUQPHQW¶V YLVLRQ WR KDYH D IXOO HOHFWURQLF DFFHVV WR JRYHUQPHQW VHUYLFHV E\ WKH \HDU 2QH SRVVLEOH




ZHUH FRPSDUHGZLWKRXW FRQVLGHULQJ DOO WKH RULJLQDO YDULDEOHV LQ WKH WKUHHPRGHOV FRQFOXVLRQVPD\ QRWZHOO EH
UHIOHFWLYHRIWKHRULJLQDOPRGHOV)LQDOO\WKHNLQGRIWHFKQRORJ\XVHGLQDSDUWLFXODUFRQWH[WIRUDUHVHDUFKVWXG\
FRXOGEHD OLPLWDWLRQ8VLQJGLIIHUHQW WHFKQRORJLHVHLWKHU LQYROXQWDU\RUPDQGDWRU\VHWWLQJVXQGHUDYDULHW\RI
FRQWH[WVPD\OHDGWRDGLIIHUHQWFRQFOXVLRQ
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 7KH UROH RI OHDGHUVKLS DQG RUJDQLVDWLRQDO HIILFDF\
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